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Disclaimer

The views expressed in this presentation are those of the
author and do not reflect the official policy or position of

the Department of Defense or the U.S. Government.




Briefing Outline

PURPOSE. Provide a concise update to the VRBPAC on DoD
iInfluenza surveillance activities, 2010-2011

/ 1. Strain Circulation \

2. Molecular Analyses

3. Vaccine Effectiveness

4. Serology




Breadth of DoD Influenza
Survelllance

e Global Virus Surveillance

— Approximately 500 locations in over 70 countries globally
« Military; Local government/academic
— Extensive characterization capabilities within the DoD
* Culture, HAI, PCR (battery), Sequencing
— Rapid sharing of results with CDC and/or regional WHO reference centers
« More than 38,000 samples collected and analyzed in fiscal year 2011
« Published over 400 sequences to GenBank in fiscal year 2011

 Comprehensive Epidemiology and Analysis Capabilities
— 1.4 Million Active Duty records (health care utilization, immunizations,

deployment, reportable diseases, etc)
o 12 data feeds into DMSS, additional in house
* Medical Surveillance Monthly Reports, Ad-hoc requests, Studies/analyses, Routine
reports/summaries
* Weekly influenza reports
» Vaccine safety and effectiveness studies
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Global Influenza Activity Report
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 Little regional difference in virus circulation

— Predominately H3 across all regions with the
exception of B in Southeast Asia

e Overall influenza activity is low to moderate this
season

 Recent increased percentage of influenza
positive specimens among military beneficiaries
— Recruits & Shipboard: co-circulation of A/H3 & B

— Dependents and other Active Duty: predominately
A/H3
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U.S. Army Medical Research Unit — Nairobi, Kenya
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Influenza A/09(H1N1) HA (HA1)

Phylogenetic Analysis
2011 -2012

¢ Sequenced strains exhibited protein homology
of 96.3%-98.7%

* 88% of specimens collected prior to December
2011

¢ All sequenced possess change, E374K,
correlating with monoclonal antibody
inhibition in certain IFA testing kits.

¢ Two main groups, both possessing D97N
(aspartic acid to asparagine).

¢ Smaller group defined by two mutations,
R205K (arginine to lysine) and V249L
(valine to leucine). This group is mostly
older and Kenyan strains.

¢ Larger group is defined by S185T (serine to
threonine) and splits into
two subgroups. The smaller but
more recent group possesses A197T
(alanine to threonine) and includes almost
all of our recent A/O9H1N1 strains

USAFSAM/PHE

2510 5th Street, Wright-Patterson Air Force Base, OH 45433

09H1N1 Vaccine strain
Reference Strain

N=61
May-Aug 2011 39%
Sep-Nov 2011 49%

Dec 2011 3%
Jan 2012 7%
Feb 2012 2%

A& Known to be vaccinated-TIV

® Known to be Vaccinated-LAIV
& Known to be Unvaccinated
N Gain of glycosylation
& Loss of glycosylation
Antigenic Site
“_" Parallel Mutation Site
* WHO 2012-13 N. America Vaccine
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Influenza B HA (HA1)

Phylogenetic Analysis
2011-2012

» 12% Yamagata lineage strains characterized
(n=4/33) including a CONUS strain in
Florida collected as recent as
6 December 2011.

* 97.9% - 98.5% homology with
previous B/Yamagata vaccine strain,
B/Florida/4/2006-like virus

» One parallel mutation sites, S229D/G
(serine to aspartic acid/glycine)

» 88% Victoria lineage strains characterized
(n=29/33)

» 98.5% - 99.7% homology with
B/Brisbane/60/2008-like virus

» Main clade distinguished from
B/Brisbane/60/2008-like virus by 1146V
(isoleucine to valine) and A154E (alanine
to glutamic acid)

» Three parallel mutation sites: L58P/S
(lysine to proline/serine), K75E/N (lysine
to glutamic acid/asparagine) and
N129D/S (asparagine to aspartic
acid/serine)

USAFSAM/PHE

Flu B Vaccine strain
Reference Strains

N=33
45.5%
Sep-Nov 2011  45.5%
Dec 2011 6%
Feb 2012 3%

A Gain of glycosylation

& Loss of glycosylation

“_" Parallel Mutation Site

Y& WHO 2012-13 N. America Vaccine

L58P

V146l

KZ5N
K165N
P1725 “\\

Victoria Lineage

R118'<_| B.Thailand.PMKA1635.2011.afrims
B.Thailand.PMKD0381.2011.afrims
B.Thailand.PMKD0391.2011.afrims

—

B.Thailand.PMKA1601.2011.afrims

17V

S B Thailand.PMKA1677.2011.afrims

B.Thailand.PMKA1660.2011.afrims

B.Thailand.PMKDO0384.2011.afrims

A154E JK75E

\\\\\\\\\ V871

NN 1221
B.Thailand.ETBSV0097.2011.afrims
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— B.Peru.FPM00411.2011.namru6
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v1s| [LZ6V 1318V

N126D

B.Brisbane.60.2008
B.Thailand.PMKA1695.2011.afrims

B.Malaysia.2506.2004NH
B.Hong Kong.330.2001

L B.Wisconsin.1.2010
R88K

S — B.Florida.4.2006
R48K P108A T1

Yamagata Lineage

N129D

V247A

N1295S

A202E

B.Philippines.PHB0309.2011.afrims L58S

N A.Louisiana.1382.2012.usafsam
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52290 Z\ M8 B.California.x86.2011.nhrc
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B.Shanghai.361.2002
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USAFSAM Vaccine Effectiveness @

(All Beneficiaries — Preliminary Estimates)

1

VIEcrude% (CI) ORadjusted Nadjusted VEadjusted% (CI)
§ g ¢ i g ¢
All influenza viruses
4 Overall 0.66 671 108 563 33.7 (-2.1, 56.9) 0.48 652 103 549 51.8* (21.5, 70.4)
5 TIvV? 0.55 426 68 358  45.0* (6.4, 67.3) 0.41 415 65 350  58.6* (24.9,77.2)
% LAIV? 0.87 419 80 339  12.7 (-42.1,46.4) 0.71 407 76 331  29.4 (-24.9,60.1)
§ Influenza A/H3
<=t Overall 0.74 650 87 563 25.88 (-19.6, 54.1) 0.56 631 82 549 44.0* (3.7, 67.5)
TIvV? 0.63 412 54 358 36.8 (-12.2, 64.7) 0.48 401 51 350 52.0* (7.6, 75.0)
LAIV? 0.96 402 63 339 4.0 (-64.5,44.0) 0.84 390 59 331  15.9(-59.1, 55.5)
All influenza viruses
Overall 0.57 403 68 335  42.6 (-14.2,71.2) 0.57 397 67 330  43.0 (-22.4,73.4)
g‘ TIv? 0.47 205 33 172 53.4 (-2.0, 78.7) 0.46 203 33 170 54.5 (-8.2, 80.9)
?,, LAIV? 0.70 243 48 195 30.5 (-43.5, 66.4) 0.74 238 47 191 26.5 (-77.3, 69.5)
2 Influenza A/H3
< Overall 0.71 391 56 335  29.1 (-63.2,69.2) 0.62 391 56 335  37.6 (-39.6, 69.9)
TIvV? 0.52 199 27 172 485 (-21.4,78.1) 0.59 197 27 170  41.0 (-51.1, 77.0)
LAIV? 0.75 234 39 195 25.2 (-66.3, 66.3) 0.95 229 38 191 5.2 (-148.6, 63.8)

* Cl does notinclude O (i.e. statistically significant); positive VE indicates protective effect
! Nadjusted # Nerude; Femoved if missing data for adjusted variable (gender)
2TIV-specific estimates exclude cases and controls vaccinated with LAIV or unknown vaccine type.

3 LAIV-specific estimates exclude cases and controls vaccinated with TIV or unknown vaccine type.

Logistic regression models performed, adjusting for gender & age group, VE determined as (1-odds ratio) (Eick et al, 2009 Vaccine)



All annotated aa changes are comparisons of submitted specimens
to HA1 region of A/Perth/16/2009-like viruses and do not relate to

previous vaccine strains.

A/H3N2 Vaccine strain
Reference Strain
November 2011
December 2011
January 2012

February 2012

A& Known vaccinated-TIV

® Known vaccinated-LAIV
A& Known unvaccinated

A Create glycosylation motif
& Loss of glycosylation
motif

“_” parallel Mutation Site

K62E
AK144N
T212A
S2141

V223I

N145S A198S N312S

- AS45N

A.Japan.1086.2012@

A.Washin
S47T

AJapan.1091.2018 S$262N
4

A.Japan.1287.201
A.Japan.1300.2014
A.Japan.1314.2012@
A.Japan.1282.2018
A.Country_1.892.20114
ISTAON
A.Japan.1293.2012@
A.Japan.1302.201246
A.Japan.1436.20120

A.Japan.1313.201248

gton.623.20114

1300V

A.Japan.1285.2012@
2

A.Japan.1294.201
A.Japan.1304.201
AJapan.1437.201 8

12421

A.Country_1.880.20124

AJapan.1178.201M
A.Japan.1284.201
A.Japan.1298.201
A.Korea.1359.201240
A.Hawaii.x88.2012
A.Japan.1092.201 248

A.Washin

Q33R S145N N278K

R142G S312N
A138S

A.Japan.1435.2018
e

A.Japan.1288.2
A.Japan.1301.2018
A.Ohi0.1325.2012 &
IE62K 1192V

A.Hawaii x82.201146
gton.487.201 46

A.Japan.1308.20120
A.Japan.1296.201
A.Japan.1306.20124
AJapan.1438.2012@

A.Country 1.897.2011 &
A.Japan.1307.2014
A.Japan.1297.201
A.Japan.1283.201246
A.District_of_Columbia.1191.2012@
D53N

A.Colorado.964.201246

A.Korea.1076.20128
A.Korea.1078.20124
A.Korea.1221.2018

A.Nebraska.950.2018
A.Guam.775.2011 &

T128N A198P

G5E 1282V

A.Kyrgyzstan.1411.2012 @
A.Kyrgyzstan.1407.2012 &
A.Kyrgyzstan.1408.2012 &
A.Kyrgyzstan.1409.2012 &

T48I

AS45N
—==—— AFlorida.633.20140

D53N Y94H 1230V E280A

1140M
140y

S199A

A.Victoria.208.2009

A.Perth.16.2009

A.Korea.1220.20124

A.Washington.486.2011 46
A.lllinois.1263.201 24

K144D

P221L
I A.Colorado.753.20114
A.Colorado.966.201246
A.California.nhrcx86,2011
AAlaska 1150201248
A.Alaska.1250.201248

A.Puerto_Rico.1216.201246

|—| A.Colorado.1280.201246
K2E &N8D &T10M

A.Japan.919.201248

A.Korea.1219.2012 &

DS3N ) (orea1222.20120



AFHSC and USAFSAM Collaboration
DoD Active Component: 2010-2011

Vaccine Effectiveness (VE) by Subtype: 2010-11 TIV and LAIV
Cases, n Odds ratio (95%
Subtype | Vaccine (%) Controls, n (%) Cl) VE (95% Cl)
pHIN1 |TIV 21 (33.4) 78 (32.2) 1.28 (0.52-3.15) | -28% (-215 to 48)
LAIV 32 (54.5) 122 (50.4) 1.39(0.57-3.40) | -39% (-240 to 43)
None 8(13.1) 42 (17.4) Ref Ref
A/H3 TIV 20 (26.0) 94 (30.6) 0.40 (0.18-0.88) 60% (12 to 82)
LAIV 39 (50.6) 178 (58.0) 0.46 (0.22-0.96) 54% (4 to 78)
None 18 (23.4) 35(11.4) Ref Ref
B TIV 7 (21.2) 39 (29.5) 0.36 (0.06-2.35) | 64% (-135 to 94)
LAIV 22 (66.7) 82 (62.1) 0.74 (0.21-2.54) | 26% (-154 to 79)
None 4(12.1) 11 (8.3) Ref Ref
I e

Methodology similar to: Johns MC et al, PLoS One 2010;19;5(5)
Current publication pending



Naval Health Research Center
(Military Recruits 2010 — 2011)

A/H1 A/H3
Wk of Wk of Wk of
N (%) Training N (%) Training N (%) Training
(median) (median) (median)

CDC Region 42 348 (30) n/a 346 (30) n/a 900 (40) n/a
Overall RTCP 54 (81) 7¢ 7 (10) 3 6 (9) 1
MCRD-PI 5(63) 5 2 (25) 5.5 1(13) 4
Fort Benning 12 (67) 5 4 (22) 2.5 2 (11) 0.5
Fort Jackson 37 (90) 7 1(2) 0 3(7) 0.3

aCDC region 4 influenza subtype percentage distributions extrapolated to account for 661
untyped influenza A cases 2-29 Jan 2011

bp < 0.001 for chi-squared vs. CDC Region 4 influenza distribution
°p < 0.01 for Wilcoxon (two-sided) vs. non-pH1IN1 influenza cases

Myers CA, et al. Possible reduced effectiveness of the 2009 HIN1 component of the live, attenuated influenza vaccine. 2011.



Serologic Study

(Vaccinated Recruits)

Ly
i
S y

e Subjects: recruits in ~week 5 of training (enrolled during
March, flu weeks 9-12)

e Enrollment: n =540 (MCRD-PI: 259, Ft Jackson: 201, Cape
May: 80)
« Clinical data entered into database
— 171 had subjective fever + either cough or sore throat
— 260 reported no fever, no influenza vaccination previous yr
o Samples
— Post-vaccine samples obtained
— Pre-vaccine samples identified by DoDSR
— Baseline sera ~133 days pre-vaccinations

« Serology reagents 2010-11 WHO Influenza Regent Kit
Antiserum to A/2011-pH1N1 strain generated in ferrets

Faix, et al. Decreased serologic response in vaccinated military recruits during 2011 correspond to genetic drift in concurrent circulating
pandemic A/H1N1 viruses. Submitted.




Serologic Responses In
Vaccinated Recruits

measured by microneutralization assay, TIV-vaccinated (n = 64)

Virus AICA/7/2009 A/Perth/16/2009 AICA/17/2011
(HIN1) (H3N2) (HIN1)
# Pre-vac. Titer=40 (%) 10 (16%) 19 (30%) 5 (8%)
GMT pre-vac. (95% ClI) 9.7 (7.6-12.4) 18.0 (14.0-23.0) 7.5 (5.8-9.5)
# Post-vac. Titer= 40 (%) 47 (73%) 62 (97%) 39 (61%)
GMT post-vac. (95% CI)  77.9 (56.5-107.4) 227 (165.0-313.8) 39.4 (28.5-54.3)
Seroconversion (%)* 47 (73%) 54 (84%) 41 (64%)
Fold change (95% CI)** 5.6 (4.1-7.6) 10.2 (7.6-13.8) 3.4 (2.5-4.7)

Cl, confidence interval; GMT, geometric mean titer
*Seroconversion is defined as a four-fold increase in titer from pre-vaccine to post vaccine
**Fold change adjusted for pre-vaccine seroprotection




Seroconversion Rates In
Nalve Subjects

(Initial Titers <40)

TIV LAIV P Value
A/H3N2 98% 57% P < 0.0001
A/HIN1(2009)  74% 43% p = 0.0007
A/HIN1(2011)  64% 30% p < 0.0001
Any Virus 77% 43% p < 0.0001
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Serology Findings

(1) TIV induced greater total serum antibodies, and a
more mature antibody response than LAIV.

(2) LAIV and TIV responses to 2011 pH1N1 were
significantly lower than those against the 2009
PH1N1 strain.

(3) HA1 sequence analysis from concurrently
circulating pH1N1 strains in 2011 demonstrated that
a single clade with moderate drift from the pH1N1
vaccine strain and possessing the S183P mutation
was responsible for the outbreak.

_— e —
20




Phylogenetic
analysis
of the HA gene
of A/HIN1
Isolates
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Summary

« The DoD maintains a robust surveillance system with
capacity to assess mid-season and end-of-season VE and
molecular characterization of circulating viruses

« Recent increase (A/H3) among US military beneficiaries; low
Influenza activity at most overseas laboratories

 Molecular analysis indicates improved matching with WHO
recommended 2012-2013 vaccine components

 Evidence of regional genetic drift for some A/HIN1 viruses
resulting in decreased serum antibody matching and

potential decreased VE
_— e —
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Timely data and analysis
Jor today’s military
health decision makers

Contact Us Links

Armed Forces Health Surveillance Center

In the current Medical Surveillance Monthly Report...

Brief Report: Japanese encephalitis surveillance
among beneficiaries of the U.5. Military Health N
System, 2000-2009 M‘?l\_"_l_l]l

About Us

Reports and Publications

Policy and References It appears highly likely that there have been no recognized
cases of JE disease in the MHS beneficiary population since

1991...
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Lost Duty Application
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Specimens contained in
the DoDSR are available
to researchers...»

TIWISHIV MMM

Database containing up-
to-date and historical...»

Promotes, expands...»

Army/Nawvy/Air Force Surveillance Centers DoD Health Affairs DoD Pandemic Influenza Watchboard
S HEALTH
i, FHP&R
USAPHC(Prov) NMCPHC USAFSAM

Home | About Us | Contact Us | Links | Security and Privacy

DISCLAIMER: If you click on the links abowve, you will be leaving the Armed Forces Health Surveillance
Health Surveillance Center is not responsible for the content or

nter's web site and entering another website. The Armed Forces
ilability of the linked sites.




Questions

MAJ Ronald L. Burke, DVM, DrPH
Head, Dept. of Respiratory Infections Surveillance
Tel: 301-319-2241
E-mail: Ronald.L.Burke@us.army.mil

CAPT Kevin L. Russell, MD, MTMH
Director, AFHSC
Tel: 301-319-3240
E-mail: Kevin.Russell4@us.army.mil
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